Induction of nitric oxide production by natural killer cells: its role in tumor cell death.
It has been recognized that natural killer (NK) cells destroy AK-5 tumor cells, largely by cytolysis and apoptosis. The objective of this study was to elucidate the existence and the role of nitric oxide (NO) during this killing. The target cell killing ability of NK cells was associated with an increased production of NO with higher expression of inducible nitric oxide synthase. In part, the production of NO was confirmed by significant increase in cell lysis in the presence of l-arginine and attenuation of cell lysis, DNA fragmentation, and apoptosis by N(omega)-nitro-l-arginine methyl ester (L-NAME). An increased oxidation of intracellularly trapped dichlorofluorescein was observed in NK cells, which was effectively prevented by L-NAME. Exposure of AK-5 cells to chemically generated NO also induced DNA fragmentation in AK-5 cells. Further evidence for the involvement of NO in apoptosis was provided by the inhibition of specific cleavage of PARP and activation of CPP32 by L-NAME. Increased production of NO with simultaneous enhancement of the cytotoxic activity of NK cells from sc tumor-transplanted animals has been implicated in tumor regression when compared to the ip tumor-bearing animals. Overall, these observations suggest an important role for NO during NK cell-mediated apoptosis and lysis of AK-5 cells.